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We estimated the frequency of anatomic variations in origin of the left coronary artery in a Turkish
population by analyzing the angiographic data of 10,042 consecutive adult patients undergoing
coronary angiography. Among 10,042 adult patients, 5 (0.04%) patients (4 men and 1 woman, age
range 40-74, median 58 years old) had anomalous origin of the left main coronary artery. The left
main coronary artery arose from the right coronary sinus of Valsalva in 2 (0.019%) patients (both
of them had a retro-aortic course), from above the left coronary sinus of Valsalva in 2 (0.019%)
patients, and from above the non-coronary (posterior)-left coronary commisure in 1 (0.009%)
patient. Anomalous origin of the left main coronary artery is potentially a serious condition, as it
can lead to myocardial infarction and sudden cardiac death under physical exertion. Therefore,
greater effort for early detection and surgical repair of this anomaly are warranted. The angiogra-
phic recognition of anomalous origin of this vessel may prove useful for physicians dealing with

diagnosis and treatment of anomalies of the left main coronary artery.

Key words: left main coronary artery, anomalous origin, angiography

he left main coronary artery (LMCA), which is

usually larger than the right coronary artery,
normally arises from the left coronary sinus of Valsalva.
When the LMCA arises from outside the left aortic sinus,
its origin and course may be as follows [1-4]:

(1) The LMCA may arise from the right sinus of
Valsalva or the proximal right coronary artery. In that
case, it may follow one the (a) septal course, (b) anterior
free wall course, (c) retro-aortic course, or (d) interarte-
rial course.

(2) The LMCA may arise from the non-coronary
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(posterior) aortic sinus. Except for the ectopic origin, the
anatomical course is normal [3, 5, 6].

(3) The LMCA may arise from the proximal part of the
ascending aorta. A search within the proximal 2 em of the
ascending aorta usually reveals the anomalous orifice.
Except for the high takeoff, distribution is normal [3].

(4) The LMCA may arise from the pulmonary trunk or
pulmonary artery. Blood flow originates in a dilated right
coronary artery and passes via collaterals to the left
coronary artery, where it flows in a retrograde fashion
into the pulmonary artery [7].

(5) If the left main trunk is absent, one of the following
may occur: (a) Separate origin left anterior descending
and circumflex coronary arteries may arise from the left
sinus of Valsalva, with both of normal length and course
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[2, 3, 5]; (b) The left circumflex coronary arteries may
arise from the right sinus of Valsalva or right coronary
artery and follow a course posterior to the aorta [3, 8-
10]; (c) The left anterior descending coronary artery may
arise from the right sinus of Valsalva or right coronary
artery [2, 8-10] and follow either a septal course or an
anterior free wall course; or (d) The left anterior descend-
ing coronary artery may arise from the non-coronary
(posterior) aortic sinus, with its initial portion posterior to
the aorta and following a course anteriorly toward its
normal position [2].

The anglographic recognition of this vessel may useful
for physicians dealing with diagnosis and treatment of
anomalous LMCA.

The aim of the study was to examine the anatomical
patterns and frequency of occurrence of the anomalous
LMCA coronary artery in the Turkish population.

Materials and Methods

This study included 10,042 patients who underwent
routine coronary arteriography at the Sani Konukoglu
Medical Center, Gaziantep, Turkey. All patients who
underwent coronary arteriography from January 1999 to
May 2001 were included. Indications for coronary angio-
graphy included anginal syndrome, palpitation, syncope,
control of percutaneous transluminal coronary angioplasty
and bypass surgery. Coronary angiography was perform-
ed by the Judkins femoral or Sones brachial technique in
standard projections. This was primarily an adult coro-
nary arteriographic population studied to determine
whether coronary artery disease was present or absent.
The databases of the cardiac catheterization laboratories of
the catheterization reports were retrospectively analyzed,
and cases with anomalous LMCA were selected for
further assessment. Films selected for further assessment
were reviewed by two independent investigators before
being finally classified. The course of an anomalous artery
was defined according to the guidelines of Ishikawa et al.
[1] and Serota et al [2]. Patients with separate ostia
for the left anterior descending coronary artery and left
circumflex artery in the left or right sinus of Valsalva and
single type coronary artery were excluded. Patients with
coronary anomalies occurring as part of congenital heart
disease were also not included in the present study.

The mean age of the study population was 57 years,
with a range of 27 years to 90 years. Sixty-eight percent
were males and 32% were females; 70% had coronary
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artery disease, 2% had rheumatic heart disease, 2% had
congenital heart disease, 3% had miscellaneous heart
disease and 23% had no organic heart disease according
to invasive hemodynamic investigation.

Results

In this study, the incidence of anomalous origin of the
LMCA was 0.04% (5 out of 10,042 patients). The
relevant clinical data are presented in Table 1. The
patients who had anomalous origin of the LMCA consist
of 4 men and 1 woman (age range 40-74, median 58
years old). The LMCA arose from the right coronary
sinus of Valsalva (there were separate orifices for the right
coronary artery and the LMCA) in 2 patients (Cases 1
and 2), (0.019%). In both cases the LMCA followed a
posterior course (Figs. 1 and 2). The LMCA arose from
above the left coronary sinus of Valsalva in 2 patients
(0.019%) (Cases 3 and 4, Figs. 3 and 4). The LMCA
arose from above the non-coronary (posterior)-left coro-
nary commisure in 1 patient (0.009%) (Case 5, Figs.
5A, B).

The length of high takeoff of the LMCA arising from
above the left or right sinus of Valsalva in 3 patients was
less 1 em, and none of them had aortic valvular anomaly.

Discussion

In the literature, there are some retrospective studies
to establish the incidence of different congenital coronary
anomalies. As seen in Table 2, the incidence of anoma-
lous LMCA in adults was 0.02-0.07% [3, 5, 9-12].
In our study, the incidence of LMCA anomaly was 0.04
%, which agrees with the incidence reported elsewhere.
The present angiographic research and other angiographic
research reported in the literature involved only adults.
The incidence of anomalous LMCA in infancy is higher
than the incidence in adults because patients with LMCA
arising from the pulmonary trunk may have died in
infancy. If the patient survives the first year of life, he or
she has a good chance to survive until adulthood: this fact
may be related to the development of collaterals between
the coronary artery originating from the pulmonary trunk
and the coronary artery originating from the aorta [6].

The LMCA arising from the right sinus of Valsalva is
a potentially serious coronary artery anomaly.

The anomalous origin and proximal course of the
LMCA from the right sinus of Valsalva may be associat-
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Fig. | Case |: Ectopic origin of the left main coronary artery
(LMCA) (black arrow) from the right coronary sinus of Valsalva,
retro-aortic course. The LMCA passes posterior to the aorta with a
caudal-posterior loop before dividing into the left anterior descending
coronary artery and the left circumflex coronary artery. Stenosis of
the LMCA was observed in 2 areas (95% and 90%), the left
circumflex coronary artery was rudimentary and there was 95%
stenosis in the left anterior descending coronary artery (the stenotic
area is indicated with white arrows). Lateral projection.

Fig. 3
(black arrow) from above the left coronary sinus of Valsalva. The
origin of the left main trunk was the closed posterior (non-facing)
coronary sinus, the left main trunk was longer and the catheter
position was inverted. The left anterior descending coronary artery
was 50% stenotic (white arrow). Right anterior oblique projection.

Case 3: Ectopic origin of the left main coronary artery
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Fig. 2  Case 2: Ectopic origin of the left main coronary artery
(black arrow) from the right coronary sinus of Valsalva, retro-aortic
course. The left main coronary artery passes posterior to the aorta
with a caudal-posterior loop before dividing into the left anterior
descending coronary artery and the left circumflex coronary artery.
Severe atherosclerosis was observed with a 95% proximal left
anterior descending lesion (white arrow). Left anterior oblique
projection.

Fig. 4
(black arrow) from above the left coronary sinus of Valsalva, normal
course. Severe atherosclerosis was found in 100% of the proximal
left anterior descending lesion, and 30% stenosis was found in the

Case 4: Ectopic origin of the left main coronary artery

left main coronary artery (white arrows).
projection.

Left anterior oblique
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Fig.5  Case 5: Ectopic origin of the left main coronary artery from
above the non-coronary (posterior)-left coronary commisure, normal
course. The black arrow shows the origin of the left main trunk; the
white arrow shows the end of the catheter. Sclerosis was documented
with a 100% proximal left anterior descending coronary artery, and
95% stenosis in the left circumflex coronary artery (white arrow). A,
Left anterior oblique projection. B, Left anterior oblique projection.
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Table 2  The incidence of anomalous left main coronary artery
(LMCA) in a population
Number of Angiographic
Authors N”’?‘ber of Anomalous incidence of Population
Patients Imca anomalous
Imca (%)

Garg [10] 4100 | 0.02* Indian
Kaku [9] 17731 5 0.02***  Japanese
Kardos [5] 7694 6 0.07 Hungarian
Cieslinski [11] 4016 | 0.02%* German
Iniguez Romo [ 12] 4313 | 0.02* Spanish
Yamanaka [3] 126595 49 0.03 American
Our findings 10042 5 0.04 Turkish

*, Cases with high takeoff of coronary arteries were excluded, **,
Cases with an origin from the non-coronary sinus of Valsalva and high
takeoff of coronary arteries were excluded, ***, Cases with anoma-
lous origin of the coronary artery from the pulmonary trunk were
excluded.

ed with an increased risk of myocardial infarction and
sudden death [13]. The anomalous origin of the LMCA
has been investigated frequently because of reports linking
this congenital anomaly with sudden death in young people
(4, 13, 14, 15].

Anomalous origin of the right coronary artery (RCA)
above the left sinus of Valsalva is exceedingly rare. In the
literature, Yamanaka and Hobbs [3] reported ectopic
origin of the LMCA from the ascending aorta. They
found the incidence of ectopic origin of LMCA from the
ascending aorta was 0.013%, while Kardos et al [5]
observed no cases of LMCA arising from the ascending
aorta in their series. In this study, the LMCA arose
from above the non-coronary (posterior)-left coronary
commisure in 1 (0.01%) patient and from above the left
coronary sinus of Valsalva in 2 (0.01%) patients. The
length of high takeoff of the LMCA arising from above
the left sinus of Valsalva and the non-coronary
(posterior)-left coronary commisure in 3 patients was less
than 1 em, and none of them had aortic valvular anomaly.
All of them had serious coronary lesions. In addition,
cardiac surgeons should be careful to avoid accidentally
cross-clamping or transecting the vessel during surgery
[3].

We observed that all of our cases with LMCA
anomalies had severe sclerosis of the LMCA and/or right
coronary artery and their branches. Taylor et al [4]
found that the incidence of coronary artery disease was 40
times higher in the > 30 year age group who had anoma-
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lous origin of the coronary arteries. Liu et al. [16] had
postulated that the junction point of the bound portion of
the anomalous artery and the free portion as it wraps
around the aorta is on area susceptible to lipid accumula-
tion. The relationship between coronary artery obstruc-
tive disease and congenital coronary artery anomalies may
be synergistic.

Anomalous origin of the LMCA is potentially serious,
as it can lead to myocardial infarction and sudden cardiac
death under physical exertion. Further investigation of
young patients, particularly athletes with palpitations and/
or syncope, may be advisable to exclude anatomical
abnormalities of the coronary arteries as a rare underlying
cause, and to avoid possible sudden cardiac death. A
greater effort for early detection and surgical repair of this
anomaly is warranted. The angiographic recognition of
this vessel may be useful for physicians dealing with
diagnosis and treatment of the LMCA.

References

I. Ishikawa T and Brandt PW: Anomalous origin of the left main coronary
artery from the right anterior aortic sinus: Angiographic definition of
anomalous course. Am J Cardiol (1985) 55: 770-776.

2. Serota H, Barth CW llird, Seuc CA, Vandermael M, Aguirre F and
Kern MJ: Rapid identification of the course of anomalous coronary
arteries in adults: The “dot and eye” method. Am J Cardiol (1990) 65:
891-898.

3. Yamanaka O and Hobbs RE: Coronary artery anomalies in 126,595
patients undergoing coronary arteriography. Cathet Cardiovasc Diagn
(1990) 21: 28-40.

4. Taylor AJ, Rogan KM and Virmani R: Sudden cardiac death associated
with isolated congenital coronary artery anomalies. J Am Coll Cardiol
(1992) 20: 640-647.

5. Kardos A, Babai L, Rudas L, Gaal T, Horvath T, Talosi L, Toth K,

Acta Med. Okayama Vol. 58, No. 1

Sarvary L and Szasz K: Epidemiology of congenital coronary artery
anomalies: A coronary arteriography study on a central European
population. Cathet Cardiovasc Diagn (1997) 42: 270-275.

Frescura C, Basso C, Thiene G, Corrado D, Pennelli T, Angelini A
and Daliento L: Anomalous origin of coronary arteries and risk of
sudden death: A study based on an autopsy population of congenital
heart disease. Hum Pathol (1998) 29: 689-695.

Edwards JE: The direction of blood flow in coronary arteries arising
from the pulmonary trunk. Circulation (1964) 29: 163-166.

Topaz O, DeMarchena EJ, Perin E, Sommer LS, Mallon SM and
Chahine RA: Anomalous coronary arteries: Angiographic findings in
80 patients. Int J Cardiol (1992) 34: 129-138.

Kaku B, Shimizu M, Yoshio H, Ino H, Mizuno S, Kanaya H, Ishise S
and Mabuchi H: Clinical features of prognosis of Japanese patients
with anomalous origin of the coronary artery. Jpn Circ J (1996) 60:
731-741.

Garg N, Tewari S, Kapoor A, Gupta DK and Sinha N: Primary
congenital anomalies of the coronary arteries: A coronary: Arteriogra-
phic study. Int J Cardiol (2000) 12: 39-46.

Cieslinski G, Rapprich B and Kober G: Coronary anomalies: Incidence
and importance. Clin Cardiol (1993) 16: 711-715.

Iniguez Romo A, Macaya Miquel C, Alfonso Monterola F, San Roman
Calvar JA, Goikolea Ruiz-Gomez J and Zarco Gutierrez P: Congenital
anomalies of coronary artery origin: A diagnostic challenge. Rev Esp
Cardiol (1991) 44: 161-167.

Cheitlin MD, De Castro CM and McAllister HA: Sudden death as a
complication of anomalous left coronary origin from the anterior sinus
of Valsalva, A not-so-minor congenital anomaly. Circulation (1974) 50:
780-7817.

Basso C, Maron BJ, Corrado D and Thiene G: Clinical profile of
congenital coronary artery anomalies with origin from the wrong aortic
sinus leading to sudden death in young competitive athletes. J Am Coll
Cardiol (2000) 35: 1493-1501.

Maron BJ, Gohman TE and Aeppli D: Prevalence of sudden cardiac
death during competitive sports activities in Minnesota high school
athletes. J Am Coll Cardiol (1998) 32: 1881-1884.

Laurence L, Thurman R and Bruce TC: Atherosclerotic occlusions in
anomalous left circumflex coronary arteries: A report of 2 unusual
cases and a review of pertinent literature. Paroi Arterielle (1975) 2:
55-59.



